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DETAILED ACTION 
Status of the Application 

Claims 86, 94-98, 1 00-1 02, 1 1 0, 1 1 1 and 1 1 4-1 1 9 are pending and are 
currently under examination. Rejections and/or objections not reiterated from the 
previous office action mailed 1 1/12/2009 are hereby withdrawn. The following rejections 
and/or objections are either newly applied or are reiterated and are the only rejections 
and/or objections presently applied to the instant application. 

Priority 

Applicant does not receive the benefit of the earlier foreign application Germany 
10302421 .2 filed 01/21/2003 because the prior applications do not provide adequate 
support for the claims of the instant application and thus applicant has not complied with 
one or more conditions for receiving the benefit of an earlier filing date under 35 U.S.C. 
120. 

The instant application does not receive the benefit of the earlier filed priority 
document because the instantly recited limitation of the logKow exceeding 1 , 1 .5, 2 or 3 
is not recited. If Applicant believes the prior application provides support then applicant 
must point, with particularity, to where such support can be found in the specification of 
the prior application. 

The later-filed application must be an application for a patent for an invention 
which is also disclosed in the prior application (the parent or original nonprovisional 
application or provisional application). The disclosure of the invention in the parent 
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application and in the later-filed application must be sufficient to comply with the 
requirements of the first paragraph of 35 U.S.C. 112. See Transco Products, Inc. v. 
Performance Contracting, Inc., 38 F.3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994). 

Response to Arguments 
Claim Rejections - 35 USC §112 

The rejection of claims 86, 94-98, 1 00-1 02, 1 1 0, 1 1 1 and 1 1 4-1 1 9 under 35 
U.S.C. 112, first paragraph, as failing to comply with the written description requirement 
is withdrawn. The claims do not specifically recite the dsRNA has the function of 
increased lipophilic properties as incorrectly stated in the previous Office action and 
thus the claimed dsRNA comprising only one lipophilic group is adequately described. 

Claim Rejections - 35 USC §103 

The rejection of claims 86, 94-98, 100-102, 1 10, 1 1 1 and 1 14-1 19 under 35 
U.S.C. 103(a) as being unpatentable over Kay et al. et al. (US 2003/0139363), 
Fosnaugh et al. (US 2003/0143732), Manoharan, M. (Applicant's IDS 02/13/2006), 
MacKellar et al. (Nucleic Acids Research 1992) and evidenced by Virta (Tetrahedron 
2003) is maintained for the reasons of record. 

Applicant's arguments filed 1 1/01/2010 have been fully considered but they are 
not persuasive. Applicant argues Fosnaugh et al. is the only reference cited for the 
proposition that the conjugate can be attached through known biodegradable linkers but 
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provides too many alternatives and no direction to pursue the path identified by the 
Examiner. Applicant argues none of the references cited provide one of skill in the art 
with the motivation to conjugate a lipophilic group at the 5' end of the antisense strand 
and the reference to Manoharan et al. cannot be used as motivated to attach the 
conjugate to the 5' end as compared to the 3' end because Manoharan based the 
efficacy between the 5' end and an unconjugated oligonucleotide and not the 5' end and 
the 3' end. 

This argument is not convincing. Fosnaugh et al. clearly teach a dsRNA can be 
conjugated with any ligand on either end of a strand which increases the stability and 
cellular uptake of the dsRNA. Fosnaugh et al. teach the use of biodegradable linkers 
such as a phosphodiester linkage. Thus the skilled artisan would be motivated to attach 
a ligand group via a biodegradable linkage for better in vivo application. With respect 
to which end to attach the ligand, the skilled artisan would have looked to the prior art 
reference of Manoharan et al. which provides convincing data such that one of skill in 
the art would want to attach a cholesterol group to the 5' end of a strand. 

On page 107, column 1 starting in the first full paragraph, Manoharan et al. teach 
it has been shown in the art that an oligonucleotide with a 5' end cholesterol conjugated 
group inhibited the expression of MDR associated proteins and the effectiveness of the 
cholesterol conjugate appears to be due to its rapid and increased cellular uptake. 
While the second full paragraph on page 107, as pointed out by Applicant, 
demonstrates a 3' cholesterol conjugated oligonucleotide has an increased cellular 
uptake and efficacy against the p75 nerve growth factor receptor when used in vitro as 
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compared to a 5' cholesterol conjugated oligonucleotide, a bis-cholesterol (5' and 3')- 
conjugated oligonucleotide was the most potent. So the skilled artisan would take from 
this particular example that it is better to conjugate both ends to produce a more potent 
oligonucleotide, at least for targeting a particular gene such as a p75 nerve growth 
factor as compared to using a 3' cholesterol conjugated oligonucleotide as argued by 
Applicant. 

Manoharan et al. goes on to teach on page 109, beginning in the first full 
paragraph, that both the 5' and 3' cholesterol conjugated oligonucleotides were much 
more lipophilic that unconjugated oligonucleotides when testing for the 
pharmacokinetics of cholesterol conjugates and while a 3' cholesterol conjugated 
oligonucleotide was more stable as compared to the other conjugates, it has been 
shown in the art that a 5' cholesterol conjugated oligonucleotide had a 7 fold higher 
increased in plasma half-life as compared to the 3' cholesterol conjugate. Further on 
page 109 in the second column, Manoharan et al. demonstrated that the 5' cholesterol 
conjugated oligonucleotide binds to serum proteins very efficiently which indicates that 
this association with serum contributes to an increased uptake into cells. Finally 
Manoharan et al. demonstrates that the 5' cholesterol conjugated oligonucleotide had a 
greater in vivo therapeutic efficacy as compared to unconjugated oligonucleotide (see 
bottom of page 109). 

Thus the results provided by Manoharan et al. would motivate the skilled artisan 
to definitely use a cholesterol group conjugated to an oligonucleotide and provide strong 
evidence that the 5' end of a strand has greater in vivo therapeutic efficacy. The skilled 
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artisan in looking to increase the efficacy of an oligonucleotide would want to conjugate 
a cholesterol group at the 5' end. 

Even more motivation to conjugate a lipophilic group at the 5' end is provided by 
at least Virta et al. Applicant argues that Mackellar et al. and Virta et al. only provide a 
general synthetic strategy of oligonucleotide conjugates and fails to teach or suggest 
the lipophilic conjugate method to an antisense strand in a dsRNA agent. In response, 
Mackellar et al. was cited for the knowledge that the general synthetic strategy of 
oligonucleotide conjugates was well known in the prior art, particularly the use of 
cholesterol conjugation on either end of an oligonucleotide. Virta et al. provide the 
motivation to conjugate on the 5' end of a strand. The skilled artisan with the 
knowledge of Manoharan et al. and compelling evidence that conjugation of a 
cholesterol group to the terminal ends of an oligonucleotide strand increased the 
efficacy of an oligonucleotide, would look to the prior art for the most efficient methods 
of conjugation. Mackellar et al. demonstrates the routine nature of conjugation and with 
Virta et al. demonstrating attachment of a group to the 5' end as being very 
straightforward as compared to more complicated attachment of the conjugate groups 
to the 3' end, the skilled artisan would have clearly been motivated to attach a 
cholesterol moiety to the 5' end of an antisense strand of the dsRNA. 

Applicant argues that the two references of Mackellar and Virta are completely 
silent on the gene silencing activity of the conjugated oligonucleotide much less a 
comparison of the activity of dsRNA containing a conjugation on either strand or either 
end of a strand. In response, the claims do not recite any gene silencing activity of the 
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conjugated dsRNA nor recite any comparisons or advantage to conjugation on the 5' 
end as compared to the 3' end. Moreover Mackellar and Virta were not cited for the 
gene silencing activity of an oligonucleotide. 

Applicant argues there is no known means for improving the efficiency of RNAi 
by dsRNA and just because the prior art teaches conjugation methods using antisense 
oligonucleotides does not mean the same strategy can be used for dsRNA that would 
have made the oligonucleotide stable and possess gene silencing activity and further 
various prior art references have shown that the 5' end phosphodiester modification of 
an antisense strand of a dsRNA completely abolished its activity or at least reduced its 
activity compared to a dsRNA with an unmodified antisense strand due to blocking the 
5'-OH. 

Applicant reiterates the argument that one skilled in the art would not have been 
motivated to modify the 5'-OH of the antisense strand with the expectation that the 
dsRNA would enable RNAi (page 6-7 of the Response filed 2/1 2/201 0). This argument 
was addressed in the Final office action mailed 11/12/2009 and reiterated herein. 

The skilled artisan would conclude from the prior art that one of skill in the art 

would be motivated to modify the 5' end of an antisense strand of a dsRNA. Particularly 

Rana (of record US2005/0020521) who do not teach away from covalently attaching a 

lipophilic group to the 5' end of the antisense strand of a dsRNA. A summary of the 

examples disclosed in Rana is provided below in paragraph [0272]: 

[0272] Recent studies have shown that synthetic siRNAs containing 5'-OH termini can 
successfully induce RNAi effects in Drosophila embryo lysates (Elbashir et al., 2001c; Nykanen et al., 
2001 ) and cultured mammalian cells (Elbashir et al., 2001 a). A model involving a 5' end kinase activity 
necessary for RNA interference has been proposed (Nykanen et al., 2001). However, there is no 
evidence that the 5' end hydroxyl is required for in vivo interference activity. The above results show that 
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replacing the 5' OH, a kinase target site, with amino groups inhibited RNAi activity. Further isolation of 
siRNA by biotin pull out experiments revealed that prior phosphatase activity was required for in vitro 5' 
end radiolabeling by a polynucleotide kinase. Taken together, these results provide strong evidence for 
the requirement of 5' end kinase activity for RNA interference effects in vivo. 

From the studies of Rana and the early prior art on the importance of the 5' end 
hydroxyl of the antisense strand of a dsRNA, the teachings provide strong evidence that 
there was a requirement for the 5' end kinase activity for RNAi in vivo however there 
was "no evidence that the 5' end hydroxyl is required for in vivo interference activity." 
In other words, at the time of filing of the instant invention it was recognized that the 5' 
end of the antisense strand of a dsRNA would need to be amenable to 5' end kinase 
activity but did not necessarily require the OH group present. 

This fact has been clearly demonstrated by Schwarz et al., a reference identified 
by Applicant for the assertion that a free OH must be present on the 5' end of the 
antisense strand (cited on page 17 of the specification and on the IDS filed 02/13/2006). 
Schwarz et al. teach that a dsRNA wherein the 5' end of the antisense strand was 
linked with a 6-amino-hexyl phosphoester was capable of RNAi (see page 544). 
Therefore, contrary to Applicant's arguments, it was known in the prior art that the 5' 
end of the antisense strand of a dsRNA did not require a free OH for RNAi and in fact 
was able to reduce gene expression wherein the 5' end was linked with a 
phosphodiester group. 

Therefore because it was known in the prior art that one can modify the 5' end of 
the antisense strand of a dsRNA and it was taught by Fosnaugh et al. that conjugation 
of a ligand at the ends of a dsRNA can increase the efficacy of the molecule and further 
it was known in the prior art that conjugation of a cholesterol group to the 5' end of an 
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inhibitory nucleic acid increased the in vivo efficacy of such molecule, it would have 
been obvious to conjugate the 5' end of the active strand i.e. the antisense strand, of the 
dsRNA that is responsible for mediating RNAi. 

Applicant argue they have surprisingly discovered that covalently linking a 
lipophilic group thru a phosphodiester linker to the 5' end of the antisense strand of a 
dsRNA is actually stable and maintains or even improves the RNA interference activity 
and the biological activity of the dsRNA compared to the unconjugated control. 

In response as stated in the previous Office action, while Figure 3 does in fact 
show a dsRNA of the claimed invention having a cholesterol attached at the 5' end and 
shows what appears to be a reduction of expression of a B-gal gene up to 20% as 
compared to the control, the data also show that the same dsRNA with a cholesterol 
attached at the 3' end showed an even greater reduction in gene expression as 
compared to the control. Thus, from the data, there does not appear to be an 
advantage or unexpected superior results as submitted by Applicant as the evidence 
does not support the arguments that conjugation of cholesterol at the 5' end allows the 
dsRNA to have increased uptake and unexpected results as compared to a dsRNA 
molecule with a conjugate at the 3' end. This discrepancy is also shown in Example 7 
wherein the specifications discloses a dsRNA with a lipophilic group attached at the 5' 
end of the sense strand, which is not the complementary strand as claimed, had 
"superior efficacy and selectivity". 

Applicant counters Examiner's conclusion by arguing that the specification as 
well as in various references it is shown that the phosphodiester modification of an 
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antisense strand of a dsRNA of a lipophilic group completely abolished or at least 
reduced its activity. The Examiner has not been able to find these references and 
therefore cannot completely address the argument. Further, a showing of unexpected 
results needs to come from the Applicant's specific embodiments and from the results 
pointed out by Applicant, the results are what have been shown in the prior art and what 
is expected when conjugating a cholesterol group to the 5' end of an oligonucleotide: a 
more effective inhibitory nucleic acid molecule as compared to an unconjugated 
molecule. Therefore Applicant's arguments of unexpected results are not supported by 
the claims and instant specification. 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly Chong whose telephone number is 571-272- 
3111. The examiner can normally be reached Monday thru Thursday between 6 and 3 
pm. 

If attempts to reach the examiner by telephone are unsuccessful please contact 
Acting SPE for 1635 Heather Calamita at 571-272-2876. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 



/Kimberly Chong/ 
Primary Examiner 
Art Unit 1635 



